Traumatic injuries of the teeth and their structures are complex and require comprehensive examination, accurate diagnosis, consideration of various factors involved and a multidisciplinary approach for successful treatment outcome. Dental trauma, in which the fracture line originates in the crown portion of the tooth, extends apically into the root in an oblique direction is referred to as a crown-root fracture. Subgingival fracture of a tooth presents a challenging restorative problem and needs efficient assessment for treatment. A fractured tooth presents a multifaceted problem which warrants a multidisciplinary treatment. A fractured tooth presents a multifaceted problem which warrants a multidisciplinary treatment. Interdisciplinary treatment approach holds true especially in multifaceted problems like traumatic tooth fracture. Every dental professional must be prepared to assess and treat efficiently.
INTRODUCTION
Dental trauma, in which the fracture line originates in the crown portion of the tooth, extends apically into the root in an oblique direction is referred to as a crown-root fracture. Depending on whether or not the pulp is involved, such fractures are further classified as complicated or uncomplicated. About 5% of all dental traumas is found to be associated with crown-root fractures. 1 Severe pain arising from crown-root fractures can be either due to pulpal exposure or due to concomitant periodontal injury or both. Traumatic injuries of the teeth and their structures are complex and require comprehensive examination, accurate diagnosis, consideration of various factors involved and a multidisciplinary approach for successful treatment outcome. Extension of fracture subgingivally raises concern about biological width violation. The present paper reports a case of complicated crown fracture in a young adult. The multidisciplinary treatment approach included endodontic treatment of the involved teeth followed by orthodontic extrusion with certain improvisations, periodontal surgery for restoring the biologic width and attaining proper esthetics and placement of definitive crowns.
CASE REPORT
A 23-year-old male patient reported to the Department of Conservative Dentistry and Endodontics with a complaint of pain in broken upper front teeth. He gave a history of trauma due to a road traffic accident 3 days back. The medical and dental history was found to be noncontributory.
On examination, oblique fracture of teeth #11, #21 and #22 involving pulp was noted. The fracture line was visible labially in all the three teeth involved. However, it was subgingival palatally and mesially in tooth #21 and #22. Periodontal probing on the palatal aspect revealed the fracture line to be subgingival -3 mm in #21 and 1 mm in #22 ( Figs 1A and B) .
Radiographic examination revealed fracture of teeth #11, #21 and #22 with an intact periodontal ligament and no root fractures. Number 11 had a fracture on the distal side at the level of alveolar crest, Number 21 with the fracture on the mesial and distal side 2 mm below alveolar crest and #22 where the fracture was on mesial side at alveolar crest level. All these fractures involved the pulp space. Based on these findings a diagnosis of complicated crown fracture of tooth #11 and #22 and complicated crown-root fracture of tooth #21 was arrived at Figures 1C and D.
A treatment plan with a sequential, multidisciplinary approach customized for this particular patient was formulated accordingly. The treatment plan was explained in detail to the patient and informed consent was obtained. After routine oral prophylaxis, endodontic treatment of teeth #11, #21 and #22 was carried out (Figs 1E to H). This was followed by post-space preparation and placement of a J-shaped wire which was cemented with zinc phosphate cement (Fig. 1I ). Zinc phosphate cement was selected for cementation because of its adequate strength and ease of removal. Orthodontic brackets were placed on teeth #13, #12, #11, #23 and #24. A J hook made of 19 gauge stainless steel wire was luted in teeth #21 and #22 and extrusion was effected using 0.16 NiTi wire without interfering with the occlusion. After a period of 2 weeks, 2 mm of extrusion was achieved. However, in occlusion, the lower incisors were found to be impeding further unhindered extrusion. Since the required crown length had not been achieved, the bite had to be raised by 2 mm for which an anterior bite plane was employed. This permitted simultaneous crown lengthening and bite opening. Adequate extrusion was achieved in 2 months, (Figs 2A and B) . The periodontal aspect was addressed with esthetic gingivoplasty in relation to teeth #12 #11, #21, #22 and #23, thereby re-establishing the biologic width and proper gingival contour ( Figs 2C  and D) . Finally, the prosthetic treatment was carried out with post-core and full crown on #21 and full crown on #11 and #22. Here a cast post was employed in tooth #21 since a slightly labial tilt had to be given to achieve sufficient clearance in occlusion (Figs 2E to G). The patient was then periodically recalled for followup. At 1 year follow-up, clinical evaluation revealed no mobility or pocket formation; but slight gingival inflammation was observed on the buccal aspect of tooth #21. Radiographic evaluation reveals healthy periodontal and periapical status (Figs 3A to D).
DISCUSSION
The necessity for an interdisciplinary treatment approach to routine dental problems has been recognized for a long time. This holds true especially in multifaceted problems like traumatic tooth fracture. Traumatic injuries of the teeth and their supporting structures has been and continues to be a challenge, which every dental professional must be prepared to assess and treat efficiently. Extraction should not be the first choice of treatment for such cases, especially in the anterior region; instead, alternative treatment modalities must be considered. Various treatment approaches have been indicated for fractured teeth including: • Vital root submergence • Extraction followed by surgical implants 9 or fixed partial denture. 13 Subgingival fracture of a tooth presents a challenging restorative problem and needs efficient assessment for treatment. In case of fractured anterior teeth preservation of alveolar bone should be a priority, if possible. In the present case location of fractured teeth margin were such that it was difficult to get access to them unless the roots were exposed, either by surgical crown lengthening or orthodontic extrusion.
Controlled orthodontic extrusion is also called as forced eruption, orthodontic eruption, vertical extrusion or assisted eruption and was first reported by Heithersay and Ingber. [7] [8] [9] It can be carried out with removable or fixed orthodontic appliances, the former using mostly elastic bands or magnets and fixed appliances and many modifications. 10, 11 In most cases forced eruption provides a useful alternative to extraction or extensive periodontal surgery, as periodontal crown lengthening can lead to long unesthetic teeth with visible restorative margins. The purpose of this method is not the correction of tooth position in the arch as in conventional orthodontic treatment; it is to preserve the biologic width, which is essential for successful prosthetic rehabilitation. 12 Additional advantage of forced eruption is that the adjacent teeth need not be prepared for fixed prosthesis and alveolar bone is conserved. Although orthodontic extrusion reduces crown/root ratio and widens the embrasure, this approach allows maintenance of the biologic width and optimizes the marginal sealing of the restoration as it moves the fracture line supragingivally. An important aspect for consideration here is the patient cooperation. Excellent patient cooperation is required for maintenance of proper oral hygiene, use of the orthodontic appliance (if a removable appliance is being used) and periodic visits for reactivation and assessment. The highlight of this case was the use of an anterior bite plane to enable simultaneous bite opening and tooth extrusion. Continuing with tooth extrusion in spite of hindrance from the opposing arch could result in misdirected forces, change in direction of tooth movement and/or unwanted tooth movement in the opposing arch. A bite plane helps circumvent all these problems while allowing tooth extrusion to go on thus saving time. 
